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if x^O 
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-etT. (2y^«> ^ili6<JtCTfB (6) ^tm-t^t:d^x-^:bo 
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ti=f(s,t,-,) -(6) 

[0 0 4 8] 
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ClCl-e. m^i>^0i:^j:^^:hSNR<7>m^ (threshold) =Sr^i6^7t*!)0^# 
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t<f(s,t)t ^TOteR-" •••(?) 
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-eL-C. (8) ^{i. ^#fi<Jt'Tfa (9) ^tmi-^t:^^X-^^o 
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r,=h(s,r,_,) ...(9) 
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CL^-e. mO^^O^'&Od'&SNR omi?- (threshold) ^^^6^ fciix^^-f^ 
{i. ri (s) ^0 ii'&^^^iT-^t), C<^^#=^?j|/^-r^wi6lC{±, J^T<^^# 
(10) ^^^/i«^^;^^'*^o 

[0 0 5 6] 
[l&l 0] 

r>h(s,4 ^-COr€(0,<j)(s)) -(lO) 
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$ f> tc, ±fBC h u n gm(D^XX-ii. Ji|B^=Srffiv>rmT<O^M-CvN*U 

(1) ^mm^X (x) i::*''>7.y^Xtfn^^-^^^^'^^'^^^^^^ 

ifc^ (x) 4:^ii[htT. m^Lfc (1) ^7bm±ttj:;h^.^mm'r:ho ^j:^. 
^<Dmmi'iin^i^M0kmi. p (D =i tiEm\:'t:h:itt. -LIB (7) ^ 

(2) ^^M^/> (x) t:*--i7;^y-fX<rn5i>^-lF-x.^tLTV*-5>i:^kL (fzt^ 
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ii^^±t^^^i:mmi-^o .l<D^^lwi3lt^*fe)m^#ti. A (1) =1 

tiEmti-^^tt. ±iB (1 0) ^^mf^-t^tx-^^o 

(3) S:^ Tr a t ej ^iKib^fztb\,z^ ±IB (1) i:±fa (2) Sr^DiSL^ 

(4) 5!f'>;^y'rXtfn«J^i)>fi-tm:tf*l fcjEM<ktT> SNR<^Eg# 
(threshold) =^^ie>^ ((11) ^#M) o 

[0 0 5 8] 
[^11] 

threshold(dB)=-10*loglo(2*ai) -(ll) 
[0 0 5 9] 

t^^t'Sr**^. ±fBC h u n g^<^^:fc-e(i, Tr a t e (^-f-^b^) J <^jg: 
ate «l* LT L t 9 . ^ 9 Prg®;«»^^abo /Co t fz. ±UC h u n g^<7)i^:i: 

m tc^JS-r ^ ^ h ifiX # 5&v^ i: v> ^ p,gM o Tto 
[0 0 6 0] 

^Z.X^ :$:^i&05^^jC;fev^T{i. llfe6<|-e#tt;6*^5cL. ;6^o^^<;0T>"<?- 
VT'Jl^, 'e&#OJ^^:S, ft5t<0;?^-^>fk^tC^l£Lfc rirregular-LD 

«1>F!I<^ rU (^SES^r^ill^iU^M-f ^<::i:t^<J: «9> flrregular 

[0 0 6 1] 
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it^T a t e^Wi^ir^ Ux->-/S 1) o ^iix^i^ii^. ^mi}<D^^ ^-^m 
XMKm^-t^o ^J:iS. M«NX (1-r a t e) "C^-T i -5. o Lfzib^ 

oT. fctx.{f. N=6 0 0 0, rate = 0. 5 <^:^'^. MtiM= 6 0 0 0 X 
0. 5 = 3 0 0 0 t^^ho 
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ortc. n r r e g u 1 a r-LDPC!^-tJ ffl<^):^^f^J<^)^-;^ i: 
:x-^i; -7 hMT^-^EG (2, 2s) ^^il^l"^ (;^7^yyS2) o ClCLTti 

. ^fom.i^t^j<^m<?^5&s^:rt-rtt2Sfc;&^o 

[0 0 6 3] 

ortc. m^Lfz::L^-irV y ymMn-^EG (2, 2S) ^J|*i<7) 1 O^g 

) o t-r. C:co^-^#x.^M*-^6t)l^^S-r^t. hk (X) e:^-nT#GF 
(22s) , k= |1, 2, 4X (22S-1) } <oi^^. TIB (12) ^<DX 

[0 0 6 4] 

im 2] 



hi+o(X) 
hi+2(X) 



1 



-wl 



r-W2 



X-w(2''-l) 

xr(^l+X^i+X"2+... + X"<2''-l)j.x(i-i)J ...(12) 
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55rfe. i = l~22s- 1 fc-f-So (1 2) (•) l*l<^#:^^ti. <:J- 

■^V V V^^-^EG (2, 2S) O^|ir)<?)^f^^mb^^^^^'t-o 
[0 0 6 61 
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^LT. i = l~22s-i, j = 1 ~ i -1 ^T'(^r^tC, hi (X) =hj (X 

) -A^^-t^m^it. hi (X) i:wm-t^o ^oM^m^mm^xy). m^-r 

^^(Dmmism (:^y-y'fS6) ^^o^^iz, •^^:hfmM^(Oi^^\,m^m 
[0 0 6 7] 

-^EG (2, 2 2) ^m^Lfzm^. ±^-<m^^m^mm't^t. m2(D^ 

XMISi^f^ti:^.'-^ ^) y hm^W-^BG. (2, 2 2) h U ;^ «r7p-ril| 
[0 0 6 8] 

tz-^^-oX. LDPC^^-^^ LT(i. r-9--f^;V'4j ^ ["^^^JVB] t\^^-otz^J^- 
^\,^^^ ^ )V(D§t^^mmir^mi^ifmt Lv^o ^-^^ V i- 

> m^#ttO|pJ±^!lI^o 7^:^:;ii?. ^-iJ' U >^^f-^E G (2, 2 5) <^ 
^-^tcfi. m<^:e>n 2^Jgoh|;lc [^y(^)V%\ (DWim^PV. iv^^tt^^ 

j^lc^(btL-cv^;s<;0T% c:^T'ti. y i= l 2 =Sr^*^1-^o 
Cl-eti. 7 1=12 -^m^-t^ ^tt LfzitK CtttcRRe,-f . ±IB^#*iiil7t L 

[0 0 6 9] 

tc3lo'< ri r r e gu 1 a r-LDPC|9F-^J OT>'9->y;VSr^i6^ 
•yyS5) o ^rfe^ ^<r>M^m^(DSE.mm^p (x) ti/> (x) =^jxi-l+ ( 

1-^j) x'itiriho-fzfzL. Hi}^2<o^^x^^o 
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[0 0 7 0] 

(Xfy^SS) o ^i3. 2^//i^2S, ie |1, 2} "C^^o 
[0 0 7 1] 

mi 3] 

biHi+b2^2 = 2* 
arg-min|p^. -p'^.| 

p;.=^ •••(13) 

[0 0 7 21 

tifzU bi, i //i{i^f<^S<J^«:^U />;"i'fi Fl 

r r e g u 1 a r -LDPC^T^-^J frC^)t>-<i:-CPS t/im<^/« it-M'T^^':' v 

;2)o EI4{i, 7i=dl = 12, rate = 0. b<r>^^(D^ m.^W.^WL<r>^^ 

mwx (x) b^mmWip (x) <^T>-ij->"r;i/ (w^) ^yr^-tm^^^o x{± 

E^^^^-fo -ifz. m.^aQ^\tif^::^TSi^Xm^i^ ft h r e s h o 1 

J ^(Oy-fX^tS:1g*^L. SNRnonn (GA) {i:^f'>;5^7aift^t^ J: JJ^ffi tfc 
ft h r e s h o 1 J S N R ^: / :^Ra#<^ S NR i:<^M^^^-to 
[0 0 7 3] 

(1) m^it^ Tr a t ej ^ U-r>;/-/S 1) o 

(2) ^^M^A (x) t^^m^p (x) ^|S|^tc^^i:L-cmv\ 
WX^n;65ft:^li35r;&J:"5t::. mmmmx-mM^£^l^^^X (x) 

^ (x) Ir^mt-^o c:<^)^^^c;t3^tS^*Im#^#{i^ A (1) =1, p (1) = 

liiiEm'fbL. $^t3±fB (10) ^^mtz-r^t-^^ho 



tiiiEJf^ 2003-3057155 



2002-193767 
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[0 0 7 4] 

ZcDXoi^. ^HifeO^^^-eti. ±fS (9) ^i:±ffi (10) ^^:mfzt^^ 

mwcx (x) t&^m^p (x) iim<omMwfm^r-^ii>^^ttLfzfztt>. 

±m^:SC (chung^) <DXo\Z, ^^H^A (x) O^ffit^^M^^ (x 
[0 0 7 5] 

4) ^tx:^1-^T^4r. ±fB0 3tc^-r^tT^J<^J^a56-^Jiiiri!l^'r^ C^T'y 

ys6) o -e-<^^:i. ^fgij^^^<^^T^jti> n<Dm^<D'^y yi>^ Ui, d2, -d 

[0 0 7 61 



[0 0 7 7] 

^^tLfzir^-t<b^tC^cf< n r r e gu 1 a r-LDPC|5F-^J (T^T^-^-^r 

m^(omKmLxii. ^<DM^^mi-d^hm^i-^o msit. yi=d 1 = 1 2 

, rate = 0. 5<D^^<D^ m.^m^^(D^mMW:X (x) t^&m^p (x 
[0 0 7 8] 

ort^^ ±|B-e*ie)/v:m<^SB^=l:?i7t :6>oTf2<^ (15) ^SrStfcf. ?!J 
<^fi<JS^^M<^-fe';' > {yi. 7 2. -7 if ^Mmrf-^ (;^-r>yyS7) o 
yl^2S-e^;g>o -et-C. TIB<^ (15) ^iSrilfc:$^v^^joS<J?^;6^^i-^^ 



mi 4] 



Nf-M 
bi+b2 



•(14) 
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[0 0 7 9] 
1 5] 



(dp) (dp) 

^1,1 %1 

(dp) (dp) 

^1,1 ^1.1 



^1.1 



Tyi' 




■dp- 


Y2 




dp 


• 
• 
• 




• 
• 


-Lvi. 







(15) 



[0 0 8 01 

1, 7 2, -yll l'*ti-^^^<^Si^^=5r^#l^=S:^U i, j {±iE<^)|im'e*> 
[0 0 8 1] 

•^^tbtZfiii, 1X2, P f^l' , P t^2' ^ Wh 7 2» — yli =S:®^>'^•7P^-^ 
t LT. ^^$:h.7t^?^'fb^l::SoX Tl r r e g u 1 a r-LDPC^-^J <0 
r^^^yf)\y^i^^^ (;?.T'y7'S ?) o I16i±. ri=d 1 = 1 2, rate 
= 0. b(r>^^<D. m.^eB^^^<O^^M^A (x) i:^BKII8^/> (x) OT^'-^- 

[0 0 8 2] 

ortw, :^i>ms^^f ^Htftw. metc^-r^^MifcA (x) t^^wm/j (x 

[0 0 8 3] 

(1) n^y^T^^m-^iS^^fz§E.^^%.x (x) t^^M^/) (x) 
;v T- - r 2 B t 3 B tc^5c-r o 

(2) S<5^Sa^Ax*5J:i;^^x (3^JB) t> ^-iJ' 'J bMT^-^E G (2, 2 



aiE#2 003-3057155 
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5) lci3lt^^^T^J<7> rU <om.^TP=^2 6 6 8 8 «:^#U M^miL<0 

^ o 

( 5 ) %i!b^m^<^M^w-'^<Dmnwc ( a g ) t^s-r ss<^». x t b> 
m.^mi<r>m!i (7^je<^^tf<^#) 75^^t^ji^<^ ru <r>mL (tp = 2 e 6 s 

(6) ^f^Ji*i<^ ru o^fctc^t < '^v^J^-a-. :^ie)M^<^M^#eo**«i: 

^ (7^JB) ^^^#.^T-P^L. -ec^^:^^ 8^JglClS:^1-;5)o ^<7):if^. 8 
^ji<^^5&^ ^T^Jl*l<^ ru <^)«g:^ (TP = 26688) tc#L<^^ idt^ 

(7) pst^<om<^^#e<^*<j^m^ (8^jg) '&^jsi-^m<^xt?ti>). ^^t^ 
om«^#^<^j^^j^^^*^>. -€-tt^9^jgi'i^^-r^o p^m<7)#m^<^iB^ ( 

1 l^Jg) ^i^ ^m^J^U^'^'^^^T&.^'^XiSLibfzm. (3^Jg) lci£v^'(filc-r'&o 
10 0 8 4] 

55^i3, ±Mmm^m\t^ -wtmz.. tis^o (is), (17), (1 8) ^(o 

},zm'f-^n<^WLn/iit. ^riJJLTO (16) ^"^^^6^0 wtlt^iM^l^ 

[0 0 8 5] 
1 6] 



iiv. = round WtX-^ , n^. = round w^x-^ 



[0 0 8 6] 



(16) 
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-etr. iikTO^n- ((17), (1 8) ^) <OTT% m<^«.y itC-R-r^ftll- 
[0 0 8 7] 

im 71 

n' = w* X— ^,i = l,2,...,l 



i=i 

1 



i=l 



(17) 



[0 0 8 8] 
[i^l8] 

n'm=wtx^,i = l,2 

2 

2]n'^^i=Wt -(IS) 

i=l 

[0 0 8 9] 

7 \z^\i^hm.mmj:&^mw,x (x) t^^m^p (x) <^)T>-9->'-:?';v*^-r 

[0 0 9 0] 

7^8 8) \z^\^^xwm-r^o fzt^\t. ^m^m.Kmvx. y. kou^<7)|&:5: 
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it. m^-^^-i^^Tii^hmKi, 2, 3, '"tL. ^^■^^±--^^hmKi, 2, 3 
ifi (1 9) ^KLfzij^-oxMmmK^n-t^o 

[0 0 9 1] 
[^1 91 

S„(n) = Bi(m+4*n) • -(19) 

[0 0 9 2] 

3^^. m=l, 2, 3, 4fcL. n = 0, 1, 2, 3, 4. 5, 6, 7 i: U 
UiEG (2, 25) (Dmrn^^mrTo tfz. Bi (x) tiEG (2, 25) Ol 
^JB<^ riJ OfiS^at, Sm (n) {±^#J^(7)^f^iJOm^JB<^ TU <O^W 

[0 0 9 3] 

^mfii^^-'^t. EG (2, 25) lc*5tt^ l^J'=t»<^ rU (^^eSr^-^tf* 

Bi (x) = |1 32 114 136 149 223 260 382 402 438 467 507 574 579 588 62 
2 634 637 '638 676 717 728 790 851 861 879 947 954 971 977 979 998l 

hi-j^y). -eo^*^ ^mWi<^^^i tc*5tt * 1 ~ 4 e <^ r i j <^^g*^t-ff n 
•tti. Bi (x) y!)-h ru <D^^:^mnmKmm^ii. 

(n) = 11 149 402 574 634 717 861 971} 

52 (n) = 132 223 438 579 637 728 879 977} 

53 (n) = 1114 260 467 588 638 790 947 979} 

54 (n) = il36 382 507 622 676 851 954 998} 

i:^:^o 1-^^*>. 3 2^X im^8^X4^JlC:0'#J$tt^o 
10 0 9 4] 

&^K'^mt^<7)x-ii^j: <. Bi (x) -d^h ru <Dm-^^^>y^i^t6im-t^ ( 
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10 0 9 51 

Rl (n) = il 114 574 637 851 879 977 979( 
R2 (n) = 132 136 402 467 588 728 861 97ll 
R3 (n) = 1149 260 382 438 579 638 717 998} 
(n) = {223 507 622 634 676 790 947 954} 

[0 0 9 6] 

o 

[0 0 9 7] 

(1) m^(D'7>'SrM>mmf^^ir:ho 

V y ymMI^-^'E'G (2, 25) ^fflv^So ^-^5^'; hMr#^EG (2, 25 
) <7>m^. l^iZ^^-r^ ru <^>m{i2 5=3 2'l@-e^So 
[0 0 9 81 

T^F^2S^mfz-rWL/]^(DmmitLfz^^. fctx-t^. 2 5oi:i:«P = 37 
fcsSjSo iC:T% ^nMF-5 = 3 2(Dm^<O^Z^rJ^^mC (i) =Sr (2 0) 

C (1) =1 

C (i +1) =GoXC (i) mod P -(20) 
fzi-zL. i = 0,.l, P-2i:t. Go«±:^'nT>^GF (P) (DmmytX;^ 
So.^<30^^> C (i) ti. 
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C (i) = il 2 4 8 16 32 27 17 34 31 25 13 26 15 30 23 
9 18 36 35 33 29 21 5 10 20 3 6 12 24 11 22 
7 14 28 191 

[0 0 9 91 

(2) m^J:g>&^2 5=3 2 i:^;S>J:^iw, 3 2 J: v^^^glJ^-f-^So 

C (i) = U 2 4 8 16 32 27 17 31 25 13 26 15 30 23 9 
18 29 21 5 10 20 3 6 12 24 11 22 7 14 28 19| 
[0 1 0 01 

(3) m^(D^yrj>>^n^-^mm'om^m-rfzib\z7.^'y:rmms (j) ^ . 

JJIT<7) (2 1) ^(OX^iZ^m-t^o 

S (j) = j j =1, 2, 2S (2 1) 

[0 1 0 11 

(4) &.T(D (2 2) ^t?em^^•^5'->LBj (i) ^Irf^^-T^o 
LBj (i) = ( (S (j) X i) mod P) +1 

j =1, 2, 2S 

i = l, 2, P-1 (2 2) 

LBj (i) 'fc2SJ:J):fc:iv^^^{±glJl^-t*o 1^1 Ot±. ^^(D^^y^ 
m\C (i) hS:$:O7>^Am^j<0mm^N'i5^-VLBj (i) ^^-Tia-e*^ 

O 

[0 10 21 

(5) Q^Jiff-ej#g077^>^P|:ff^JLjq (i) «:mTO (2 3) ^-C^ffl 

Ljq (i) =LBj ( ( (q+i-2) mod 2S)+l) 

j =1, 2, 2S 

i = l, 2, 2S 

Q=l. 2, 2S (1 6) 
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[0 10 3] 

j(j (i) ii. j!£5i^^*t^<^ff^J<^ j X3 2 + q^Ji<^^t!l>''?^->^^ie)^o 
Vzhx-tf^ glj^tci Om^^tLfcEG (2, 25) (^>6 7 O^JBg670 (D ^ 

g670 ( 1 ) = 128 48 84 113 153 220 225 234 268 280 283 284 322 363 37 
4 436 497 507 525 593 600 617 623 625 644 670 701 783 805 818 892 929} 

(i) {i2 0 * 3 2 +3 0 = 6 7 0T«*<5./ii6> 

L21.30 ( i ) = il3 19 9 10 16 24 25 28 23 5 8 12 31 14 30 21 4 6 17 7 
15 29 2 3 27 22 26 18 1 20 32 11} 

8670.1 (1) =8670 (L21,30 (D ) 

= 1322 525 268 280 436 625} i = 1 , 2 , — , 6 

8670.2 (1) =8670 (L21,30 (D ) 

= 1644 783 623 153 234 284} i = 7 , 8 , 1 2 

8670.3 (1) =8670 (^21,30 ) 

= 1892 363 818 600 113 220} i = 1 3 , 14, 1 6 

8670.4 (1) =8670 (^21. 30 (D ) 

= 1497 225 374 805 48 84} i = 1 7 , 18, 2 4 

8670.5 (1) =8670 (L21,30 ) 

= 1701 617 670 507 28 593} i = 2 5 , 2 6, 3 0 

8670.6 (1) =8670 (^21,30 (D ) 

= 1929 283} i = 3 1 , 3 2 

[0 10 4] 

No (mmi^^y}^^ti^^m-^W3ny^^mtiit) tm^m^^iBER) 

t(Dm%^^'tm'C:Si>^o M^Wt rs um-P r o d u c t T;V=ri;X 
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10 10 5] 

>U^iZ 1 . 2 d Bmatt'e)£o'v^TVi^(^)7&«*>:d^So ^.(DX^it. Y. K o u 
m(DmX<7)J;i^^j:mnm^£^m-^it. n r r e gu l a r-LDPC^f-^J 

[0 10 6] 

gu 1 a r-LDPC#-^<^T>"9->"r;vSr^SU 'eo^> MM^J:^(OM^<0 

felcj: ^Irregula r - L D P C^-^OT ^'7';v^^^L> 

•fe^y hSr®^/N*9^-i5'i:LT. I r r e gu 1 a r-LD 

PC#-^<7)ft®;5jr>-9->7';v*$imL. sm^c. c:oT>"9->:/;vt-*-=5'v^t: 

KMfBLfz rirregula r-LDPC^-^J m<0^^nm^. m^^xm 
[0 10 7] 

35^^^ ::^mk<Oj^mzii^^Xli. flrregula r-LDPC^^J m<r> 
fztx.if. C a y 1 e y ^^^^rfflv^T. mM^^J: Tlrregular-LD 
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^ V hMT^-t^ (12) ^tc^o'v^-C^-<#x.T*:$:lT^!j'S:flPE1-'2>3g!jS ( 
>^T-7'/S3) J . tcgil^x-T. r^-;^i:^^Cay 1 ^yif'7y<O^^X 

jcov^r{±> iiiBigio^sfc|pi^-e*)^o 

[0 10 8] 

LTtT&SoT. Ca y 1 e y iJ^^ 7^ffiv>/iJ^>^-e*oT^>. ±IB |Sim<^^JIl 
^HM-t-S-^^i^J^oT. t;6«"t?i^o 3^:^. Cay ley 

^^■7tCt± rj. Rosenthal, P. O.Vontobel, "Construction of LDPC codes using R 
amanujan graphs and ideas from Margulis, " in Proc. of the 38-th Allerton 
Conference on Communication, Control, Computing, 2000, pp.248-257j Kt^ 
^tL-CV>;2, J: ^ tc^.Ma g u 1 i s <^)^^&^ R a m a n u j a n^yy<DMWu 

[0 10 9] 

T^im^^-e. W^KJ^i^ ^--^^^iamStcj: 0 I r r e gu 1 a r - L D PC^f-^<^ 

h^rHJc^'N'^pt-^^iUT. W^fi<lt^> *''^>^i£m^t*J: «3 Irregular 
-LDP C^^-^OTV'^-^^v'V^^^t. -eot^x «:JS^^jOfi<^«.(^-t-y h=Sr^ 

3y'>;5^)£'f0Li£icJ: i?Irregula r - L D P C^-^Oftii^T ;v-9->:/ 
^OT>-9->':r-'K ^M<OW-W&, ^M<OW-^itmzMJBLfz fl r r e gu 1 
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[0 110] 
[0 111] 

fzVfmX\ :^f'>>«.®iai*l3j:l9 I r r e gu 1 a r - L D P C^g^-^<^ 

^«r®a>'^"9^-^fc t-C. m^^i'. 0 Irregular 

T. 5?r':7>«.)am^t::J:«:) I r r e gu l a r-LDPCf?-f-<^«jt=&T:^-9->"7' 

^OT>-9->y;^, '^itOiTf-^ft, 'fc^c^^^'fk^tCj^lSL/c n r r e gu 1 
a r-LDPCi^-i-J ffl<0:^*^T^J*. ^I^WC^Bi:!^^'??^ 

[0 112] 

oroi&§gicj:tL{f. ;^^K^A (x) t^^mmp (x) ^inK^^tMii 

gs^/? (x) o^m^^omtn^f u ^:^<^SJg^it?r^*e)*:^i*i») '^>^ 

^i^a<j-e;6>o#«^^^Lf^ LDP cn-^m<D^m\^^^-t 
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[0 1131 

o 

[0 1 1 41 
[0 1151 

. 5:7*'>Xjami*t^i Olrregula r -LBF Cn^<or>^>':f}V^mm 
tLX. m^m^. :ff^:^&UmzX^ I r r e gu l a r-LDPC^-^OT 
J:l9Irregula r -LDF cn-^comM^J^T y^yr}V^mmL. 
■9->y;V, ^^.<D^^^, ^M(OW-^<tmi:iMJBLti Tlrregular-L 

o 

[0 1161 
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fz^mX\ m^^i-^ 1} I r r e g u 1 a r - LDPC^^-^O 

W^fi^t'^ ^"^^^i&^^^-i^^ I r r e g u 1 a r 
Jlfi^y^iam^t^li*) I r r e gu 1 a r - LD P C^■f•(^ft^g^T>'•9->:/ 
r e gu 1 a r-LDPC^^F-^J m<D^mi^. ^NFK-e^^lC^^T'i 

[S2] m^^f^tz^-^')y^^^^-^^G (2, 22) 

[1141 U) t^^m^p (x) (^jtv-^-^^t 

[11161 m*SB53'^<^^^M^A (x) (x) OT>^>"^ 

[071 m^w,^m^My'-zf)v<D—Mci^i^i^^'tmx-$)^o 

[HI 01 S^^O^vyA^^jC (i) ^*2|s:<^v>^^^A^^JO«^/^°^5^ 
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-yLBj (i) 'Sr^-riaT-ab^o 

[mil] ^T^-jjmnmhjd n) ^^tmx-^^o 

m'i2] Eb/No (mmi^y >^fzy)<om-^mtjny^:<mpit) 

(BER) i:<7)K#=Sr^i-|lI"eib^o • 

[mis] LDPC^^'fb/'^-^v;:^xA^^i-|i|-e^>2>o 

[mis] ^a.-^' V h^^f-f-EG (2, 22) om^^r^fEITab* 

o 

1 0 1 #-^^bsi^ 10 2 ^p^. 10 3 mmm. i o 4 muff , i o 

5 ^^"SS-o 
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mi] 



f 



I 



I 



3- 



S3 



I 



5l]«B*rog*1iS:** f— S4 



I 



S5 



A (X), p (x)g) ^a \ - 



T 



S8 
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[114] 





Vf.iii., -4.. J.' ■ • 

12 


Rate 


0.5 




X 


Ax 




2 


0.221354 




3 


0.281879 




6 


0.021475 




7 


0.0001 




10 


8.71 E-05 




12 


0.475104 




X 






8 


0.92192 




9 


0.07808 




0.94671 1 


SNRnorm(GA) 


0.2886dB 



t 
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[HIS] 









di 


12 


Rate 


0.5 




X 






2 


0.221354 




3 


0.281879 




6 


0.021475 




7 


0.0001 




12 


0.475104 




X 






8 


0.92192 




9 


0.07808 


^QA 


0.946736 


SNRnorm(GA) 


0.2884dB 
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[me] 



^jif^rrate=0. 


mm 




d, 


12 


Rate 


0.5 




X 


Ax 




2 


0.224033 




3 


0.282078 




6 


0.033481 




7 


0.000166 




12 


0.460242 




X 


Px 




8 


1 




0.947054 


SNR„orm(GA) 


0.2855dB 
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00 



CO 



in 
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GO in CO 
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CM r*- 

C3 
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lO CO 



^ o o 



o 
o 
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<0 t*^ 

r** o 
CO r--. GO 

LO CO 



oo 
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co o f— T— CM 
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CO CM 
OO 



CM CO CO r*- ^ 



MS 



1^ 
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[1^8] 




rate=0.5<7)irregular LpPCl^-^ 



d, 


12 




6000 




X 


Ax 


No. 




2 


0.223833 


2686 




3 


0.282375 


2259 




6 


0.0335 


134 




7 


0.000292 


1 




12 


0.46 


920 




X 


Px 


No. 




8 


1 


3000 




0.946999 


SNR„orm(GA) 


0.2860dB 
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[119] 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


1 

1 




























2 




























3 




























4 




























5 




























6 




























7 




























8 




























9 




























10 
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